
+ +

+

C23 updated 
value 3/17/05

+ +

A

T1 losses 1.6W max 

R58 & R59 only when
temperature compensation
needed and on MSP430
values TBD

+ +

PMP-1129

+ +

INA193 (20V/V) sets
gain to 0.4 volt per
amp of input current when
powered off 5A source
and 1.52 volts per amp
when powered off 1.3A source.

U4 changed from TLC272BID
to TLC27L2BID to prevent
1MHz ringing
March 9, 2005
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TLC27L2BID

U4:B

Target unity gain 
frequency = 4kHz

3V at 5A
1.8V at 2A
1V at zero load

5

6
7

TLC272CD

U6:B

+

Max power, max Iin, Hi Temperature
18VDC in, 17VDC out @5A
Estimated Losses
0.6 watts conductive plus
1.8 watts switching

UCC2813 Flyback Design

1/2V per amp

For sense resistor = 0.020 ohms
and op-amp (U6A) gain 25
Gain is 500mV per 
amp of current out of DC/DC.

Target unity gain 
frequency = 4kHz

Q66 & D66
added 3/2

max DC current in or out:
5 amps

max switching voltages: 70 volts

Open for 5A current limit.
Active "low" for 2A
  current limit. 

Vout is 11.94V at full
PWM duty (3.3V) and
17.53V at zero duty
Vout=17.53 - 5.588*count/1024

Loss at 5amps
out is about
3 watts at room temp
and 2.5 watts at 
100 degrees C

max power train RMS currents 
on both primary and secondary side:
7.5 amps



Voltage to MSP=
3.3V at 19.8 Vin
0.0V at -16.5Vin
or Vin= -16.5V +bit_count*36.3V/1024

max battery currents:
5 amps

Voltage to MSP=
3.3V at 149.6 Vin
0.0V at -25.34Vin
or Vin= -25.34V +bit_count*174.9V/1024

Voltage to MSP=
3.3V at 149.6 Vin
0.0V at -25.34Vin
or Vin= -25.34V +bit_count*174.9V/1024

Voltage to MSP=
3.3V at 19.77 Vin
0.0V at -3.30Vin
or Vin= -3.30V +bit_count*23.07V/1024



blk

redred red

red

For external
thermistor

JTAG

blk blk

blk

red

red

C45*, R115* added 2/28

Added
3/17/2005

blk blk

R60, R61, R62 chosen to 
allow simple agorithm for 
temperature compensation
of 6 lead acid cells
BATTERY_TEMPERATURE
reading is added to PWM duty cycle
with unity gain
Error less than 1/2% down to -30 degrees C
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